Introduction

1
Variation in genome size is one of the most striking examples of biodiversity (Bennett 2 and Leitch 2012; Gregory 2013). Genomes may be as small as 160 kb, as in the obligate 3 endosymbiotic proteobacterium Carsonella ruddii (Nakabachi et al. 2006) , and as large 4 as 150 GB in the polyploid plant Paris japonica (Pellicer et al. 2010 ). Variation is not 5 restricted to differences between species, as extensive genome size variation also exists 6 within species (Biemont 2008; Diez et al. 2013; Long et al. 2013) . Understanding the 7 evolutionary processes underlying this variation has received much attention (reviewed in hypothesis that variation in the efficacy of selection, usually due to differences in 2 0 effective population size (N e ), governs most variation in genome size across distantly . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014; 1 show that differential accumulation of transposable elements (TEs) can explain To control for statistical non-independence due to shared evolutionary history 1 1 (Felsenstein 1985) , we accounted for phylogeny in our statistical analysis. We inferred 1 2 the phylogeny of the 30 species using the previously generated phylogeny of Oenothera made ultrametric using non-parametric rate smoothing in TreeEdit 1 7
(http://tree.bio.ed.ac.uk/software/treeedit) and then pruned to include only the 30 species To start, we tested whether the data exhibited significant phylogenetic signal package assesses the significance of phylogenetic signal by performing a likelihood ratio . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014;  test against the null hypothesis that To assess whether variation in genome size could be attributed to differential (http://galaxyproject.org). We filtered reads for quality, keeping only reads with a Phred in clusters based on sequence similarity and then matches these clusters against RepBase under default settings (Table 1) . We detected significant phylogenetic signal in genome size across the species examined. Phylogenetic generalized least squares analysis
We found no significant relationship between sexual reproduction and genome size. The lack of an effect of sex on genome size holds regardless of whether we assume that . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014;  motion model (AIC = -103.4203) better describes the data than the Ornstein-Uhlenbeck 1 model (AIC = -42.8108). Repetitive elements were abundant in all three species examined. After filtering for 5 quality, about 80% of all reads formed clusters (Table 1) . In all three species TEs made 6 up most of the repetitive content, with the dominant TEs being long terminal repeat gypsy 7 and copia elements (Figure 2 ). In all three species, we estimated that TEs make up ~ 35-8 40% of the genome.
9
To investigate whether the genomes differed in other kinds of repeats, we 1 0 combined the sequences annotated as "simple repeat", "satellite", and "low complexity" that 80% of the human genome can be assigned a biochemical function (ENCODE Here, we presented genome size estimates in thirty species in the evening 5 primrose genus Oenothera and found no evidence that sex explains the almost two-fold 6 variation in genome size. Instead, evolution of genome size was fairly conserved within 7 Oenothera and best explained by neutral genetic drift, as opposed to a model of 8 stabilizing selection towards an optimum, or a model that ignores evolutionary history.
Moreover, contrary to the reasoning outlined in the Introduction, we found no evidence 16, 2014; due to accumulation in the outcrosser rather than a loss of TEs in the selfer (Slotte et al. thaliana lines, which was due to differential accumulation of 45s rDNA rather than TEs.
5
What determines whether genome size difference will be due to TEs or simple repeats 6 remains unclear.
7
Although there is evidence from multiple systems that sex may promote the there is also abundant evidence that asexuality is associated with a reduction in the The results from our within-genus comparison corroborate those of the multi-2 0 family study of the role of outcrossing rate in genome size evolution by Whitney et al. (2010). In their paper, they find no effect of outrcossing rate on genome size and suggest 2 2 that an effect of mating system in their analysis could have been obscured by rapid 
CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a
The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014;  mating system shifts. In our analysis, the short time scale due the recent divergence 1 between species may mean that any effect of reproductive system have yet to materialize. If the rapid shifts of mating and reproductive systems mean that the effect on TE and 1 2 genome size evolution on both short (within genus) or long (multi-familiy) time scales is 1 3 difficult to capture, a possible middle road could be to examine within family variation.
4
The plant family Brassicaceae, home of Arabidopsis, is a good candidate for such a Here, we have performed the first comprehensive study of the role of sex in . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014; (Ellstrand and Levin 1980; Hersch-Green et al. 2012; Hollister et al. submitted) , it 1 appears to have played no role in genome size evolution in Oenothera. We declare no conflict of interest. . USA 110:5294-5300. Repbase update, a database of eukaryotic repetitive elements. Cytogenet. Genome Res. . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014;  110:462-467. Leitch, I. J., and A. R. Leitch. 2013. Genome size diversity and evolution in land plants. In: Plant Genome Diversity, Volume 2, (Leitch, I. J., Greilhuber, J., Dolezel, J. and 8 Wendel, J. F., eds.). Springer-Verlag, Vienna, Austria. . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014;  1404. . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. . CC-BY-NC-ND 4.0 International license peer-reviewed) is the author/funder. It is made available under a The copyright holder for this preprint (which was not . http://dx.doi.org/10.1101/007161 doi: bioRxiv preprint first posted online Jul. 16, 2014;  
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